Several leukocyte populations have been described within the pregnant mouse uterus, some of which express the integrin beta 7 (ITGB7). Here we demonstrate that the majority of the ITGB7 þ decidual leukocytes belong to the dendritic cell (DC) lineage. By multiparameter flow cytometric analysis we demonstrated the existence of three distinct DC subsets, characterized by differential expression of ITGA4/ITGB7 (formerly alpha4beta7-integrin) and ITGAE/ITGB7 (formerly alphaEbeta7-integrin). Importantly, the predominant DC subsets reside in distinct microdomains of the Day 9 pregnant mouse uterus. ITGAX
INTRODUCTION
To establish a hemochorial placenta as in rodents and primates, the fetal trophoblast must invade the maternal decidua and its vascular network. During this process, fetal trophoblast cells come into intimate contact with maternal immune cells. In both species, the decidua is a highly complex tissue containing unique, highly specialized leukocyte subpopulations for each stage of gestation [1] . Such leukocytes are considered critical for the development of immune responses at the maternal-fetal interface. The specificity of decidual leukocyte composition is controlled at the level of cell trafficking. This has been demonstrated in the mouse, where microdomains of differentially expressed vascular adhesion molecules involved in leukocyte recruitment have been identified at the maternal-fetal interface, especially during the critical period of initial placenta development [1, 2] . The predominant populations of immune cells that gain access to the maternal-fetal interface in both mice and humans are natural killer (NK) cells and antigen-presenting cells (APCs) [2] [3] [4] [5] [6] [7] . Uterine NK (uNK) cells are seen in human endometrium during receptive phases for implantation but infiltrate the human and mouse decidua in large numbers during the first half of pregnancy. In both species, their numbers decline in the second half of pregnancy, and only few remain in the term pregnant uterus. Uterine NK cells are crucial for the success of pregnancy. They are involved in the regulation of trophoblast invasion and development and protection against placental infections, and they are crucial to the development of the placental site vascular bed [8] [9] [10] [11] . In the mouse, uNK cell precursors are thought to be recruited to the pregnant uterus at decidualization, presumably influenced by hormonal events from the decidualizing uterus [12, 13] . The first NK cells, which still display an immature phenotype, were seen at the maternal-fetal interface within 24 h after implantation [14, 15] . Immature uNK cells express KLRA7 (also known as Ly49G2), react with dolichos biflorus agglutinin (DBA)-lectin, and are not granulated. By Day 9 of gestation in the mouse, large numbers are present. These predominantly mature cells now contain a high number of granules that, in turn, enlarge the cells to up to 50 lm. They lose KLRA7 and gain asialo-GM1 but remain positive for DBA. Additionally, they stain positively for THY1 [14] .
Antigen-presenting cells are specifically equipped to initiate and maintain immune responses. Macrophages, for example, are a major cell type in the maternal compartment of the uteroplacental unit [16, 17] . The production of a broad repertoire of cytokines and bioactive lipids at the maternalfetal interface suggests that these cells additionally perform specific pregnancy-associated tasks [18, 19] . Among decidual APCs, special attention has been placed on dendritic cells (DCs) due to their great immunological importance and their migratory properties. Dendritic cells are found in almost all peripheral tissues, including the pregnant uterus of mice and humans, as well as in primary and secondary lymphoid organs [20] [21] [22] [23] . In addition to distinct subsets, different maturation states of DCs have been described in the periphery in both species [24] . In the mouse, they share the expression of ITGAX, major histocompatibility complex class II (MHCII), and costimulator molecules. Circulating precursors are recruited to tissues, where they reside as immature DCs waiting for antigen exposure. Following activation, DCs migrate to lymphoid organs, where they induce such contrasting states as immunity and tolerance, depending on the microenvironmental conditions [22, 25] . It is well established that the pregnant uterus in mouse and humans consists of distinct subsets of DCs. The role of DCs at the maternal-fetal interface in both mouse and human is ill defined. Recent data suggest that they may silence T-cell-dependent immune responses to the trophoblast [22, 26] , but may also be involved in activation of uNK cells [27] .
Recently, we described the presence of unusual, ITGA4/ ITGB7 (formerly called a 4 b 7 -integrin)-expressing cells in the pregnant mouse uterus during the first half of pregnancy [28] . Long-term in vivo inhibition of vascular addressins involved in their recruitment revealed that limited access or absence of ITGA4/ITGB7 þ leukocytes at the maternal-fetal interface negatively affects the frequency and the size of uNK cells. These observations suggest an involvement of ITGA4/ITGB7 þ leukocytes in uNK cell differentiation. Here, we have determined the phenotype of isolated decidual ITGB7-expressing leukocytes, their distribution pattern within the pregnant mouse uterus, and their interaction with uNK cells.
MATERIALS AND METHODS

Mice
BALB/c (H2-d) and C57BL/6J (H2-b) mice were purchased from Charles River Breeding Laboratories (Wilmington, MA). All mice were maintained in an animal facility with a 12L:12D cycle. After overnight cohabitation of female with male mice, evidence of mating was determined by a vaginal plug appearance, considered to be Day 1 of gestation. From Day 7 on, vaginal swabs were carried out to assure that mated females were pregnant. Pregnant uteri were collected at Day 9 of pregnancy. At least three implantation sites in each of three animals per test group were evaluated in immunofluorescence histology. For flow cytometric analysis, fetomaternal units of three animals were pooled in each experiment. The experiments were done at least three times. All procedures involving animals were approved by the German Animal Care and Use Committee (no. 29/A03/97) and were conducted in accordance with the Guide for Care and Use of Agricultural Animals in Teaching and Research.
Reagents
The primary anti-mouse monoclonal antibodies (mAbs; purified, biotinylated, or conjugated directly with fluorescein isothiocyanate [FITC] , phycoerythrin [PE], APC, Alexa700, or APC-Cy7) used for histological and flow cytometric stainings were purchased: rat anti-ITGB7 mAb M293 (purchased as anti-b 7 -integrin mAb), rat anti-PTPRC mAb RA3-6B2 (purchased as anti-B220 mAb), rat anti-Gr-1 mAbRB6-8C5, rat anti-I-a d /I-e d mAb M5/114.15.2 (MHCII), hamster anti-CD3EmAb 145-2C11, rat anti-CD8A mAb 53-6.7, rat anti-ITGAM mAb M1/70 (purchased as anti-CD11b mAb), hamster anti-ITGAX mAb HL3 or N418 (purchased as anti-CD11c mAb), rat anti-CD19 mAb 1D3, rat anti-ITGB1 mAb KMI6 (purchased as anti-CD29 mAb), rat anti-ITGA4 mAb9C10 (purchased as anti-CD49d mAb), rat anti-THY1 mAb 30H.12 (purchased as anti-CD90.2 mAb), and rat anti-ITGAE mAb M290 (purchased as anti-CD103 mAb) from BD PharMingen (Heidelberg, Germany); rat anti-EMR1 mAb BM8 (purchased as anti-F4/80 mAb), rat anti-CD14 mAb rmC5-3, hamster anti-CD80 mAb 16-10A1 (also known as B7-1), and rat anti-CD83 mAb Michel-17 from eBioscience (San Diego, CA); rat anti-neutrophil mAb 7/4 from AbD Serotec (Duesseldorf, Germany); rat anti-LY75 mAb NLDC-145 (also known as CD205 or DEC-205), mouse anti-FCGR3/FCGR2B mAb CT-17.2 (purchased as Fcc Receptor III/II block, also known as CD16.2/ 32.2) from Caltag Laboratories (Burlingame, CA); and rat anti-cytokeratin mAb K8 (TROMA I) [29] , a gift from M.B. Omary (National Institute of Child Health and Human Development). Appropriate isotype controls were purchased from BD PharMingen and from eBioscience. A 7-amino-actinomycin D (7-AAD; Sigma Aldrich, Munich, Germany) was used as a vital stain for dead cell discrimination. Fluorescein isothiocyanate-conjugated DBA from Vector Laboratories (Burlingame, CA) was used to identify mouse uNK cells [14] . Rat anti-human CD44 mAb Hermes-1 (ATCC, Rockville, MD) was substituted for primary antibody as control for nonspecific staining. Phycoerythrin-or FITC-conjugated, affinity-purified mouse (Fab 2 ) anti-rat IgG (HþL) polyclonal antibody (Chromaprobe, Mountain View, CA) was used as second step. All antibodies were titered and used at saturation for staining.
Histological Procedures
Tissue preparation and histological procedures were performed as described recently [30] . This procedure was modified for immunofluorescence staining of cryostat sections with PE-conjugated rat anti-mouse ITGB7 mAb and biotinylated hamster anti-mouse ITGAX mAb. Tissue sections were incubated with avidin-and biotin-blocking solution (Vector Laboratories) for 15 min, rinsed in PBS, and then incubated with the biotinylated hamster-anti-mouse ITGAX mAb for 30 min. After washing with PBS for 5 min, the samples were exposed for 30 min to FITC-conjugated streptavidin (DakoCytomation, Glostrup, Denmark), washed, and counterstained with PE-conjugated rat antimouse ITGB7. Sections were analyzed on the day of staining using a DMLM DC350F fluorescence microscope (Leica Microsystems GmbH, Wetzlar, Germany), the confocal fluorescence microscope Leica TCS SP2 (Leica Microsystems Inc., Bannockburn, IL), or Zeiss LSM 5 Meta (Carl Zeiss, Jena, Germany). For confocal microscopy, sections were covered with mounting medium (Vector Laboratories). Photo documentation was performed using Leica IM500 1.2 software, Leica Confocal Software (Leica Microsystems Inc.), or Zeiss LSM standard software (Carl Zeiss). For analyzing 3D images, the software Volocity (Improvision Inc., Lexington, MA) was used. The images were processed with Photoshop (Adobe, Mountain View, CA), as appropriate for presentation in the figures.
Enumeration of ITGAX þ Leukocytes
To enumerate ITGAX þ cells, an eyepiece micrometer grid of 1 mm 2 (equivalent to 0.25 mm 2 at 2003 magnification) was used. For three animals, and for each animal three independent implantation sites, and for each implantation site 10 different tissue samples were assessed. The number of micrometer grids counted per tissue sample ranged from six to eight.
Uterus Cell Isolation
Pregnant uteri of mice were collected at Day 9 of pregnancy by surgical cuts at the cervix and the ovaries. The trophoblast and the embryo were removed by dissection. Decidual tissue, including the myometrium (Myo) and metrial gland, was cut mechanically into pieces and washed twice with PBS to remove blood contaminations. Then, uterus-resident cells were isolated with some modifications, as described by Blois et al. [20] . After the controlled crushing of the uteri, the pieces were collected in small Petri dishes containing a mixture of distilled water, 100 ll of 1 M Hepes buffer (Life Technologies, Paisley, Scotland), 2 mg/ml collagenase type IV (Sigma, Taufkirchen, Germany), and 1 mg/ml BSA fraction V (Sigma), and were digested under slight agitation for 45 min at 378C. Isolated cells were collected in a fresh tube through a 40-lm net (BD Biosciences, San Jose, CA) and washed twice with PBS containing 0.5% BSA fraction V (Sigma) and 2 mM EDTA (Sigma) as recommended by Miltenyi Biotec (Bergisch Gladbach, Germany). Cell populations were obtained by density-gradient centrifugation in a 1.077 g/ml Lymphocyte Separation Medium LSM 1077 (PAA Laboratories GmbH, Pasching, Austria) upon centrifugation at 600 3 g for 20 min at 158C. The lowdensity fraction at the interface between Lympholyte-M solution and buffer was collected in a fresh tube and washed with the buffer (48C) used before.
Cell Enrichment
ITGB7-expressing cells were separated from other leukocytes via PEconjugated rat anti-mouse ITGB7 mAb M293 and mouse anti-PE mAb labeled microbeads (Miltenyi Biotec). The M293 antibody specifically reacts with the integrin b 7 chain (ITGB7), which is found in association with either of two a chains (ITGA4, ITGAE). The epitope recognized by the mAb M293 has been mapped to the region between amino acids 387 and 542 [31, 32] . ITGAX þ cells were enriched by the usage of hamster anti-mouse ITGAX mAb-labeled microbeads (Miltenyi Biotec). The enrichments were carried out in accordance with the protocol of the manufacturer. The cells were analyzed by flow cytometry.
Analysis of Isolated Cells by Flow Cytometry
To investigate the expression of different cell surface markers, four-color flow cytometry analysis was used. The uterine cells were incubated with 10% of normal mouse serum (Sigma) and 10% FCGR3/FCGR2B block (clone CT-17.2 from Caltag Laboratories) to avoid nonspecific binding. To evaluate the expression of cell surface molecules, isolated cells were stained for 30 min at 48C with previously optimized amounts of directly FITC-, PE-, APC-, Alexa700-, or APC-Cy7-conjugated individual primary mAbs as described above. Cells stained with purified primary mAb (30 min at 48C), were washed with PBS, and then were incubated for 15 min with PE-or FITC-conjugated anti-rat IgG (HþL) polyclonal Ab (Chromaprobe). Background fluorescence was determined with appropriate isotype controls. Cells were analyzed on a Cytomics FC 500 (Beckman Coulter GmbH, Krefeld, Germany) using the CXP software. A minimum of 1 3 10 4 events per analysis were examined. Dead cells were identified by staining with 10 lg/ml 7-AAD at 48C appearing as bright 7- 
Cytospins and Diff-Quick Staining
Thin-cell layer preparations were performed by cytospins with a Shandon Cytospin3 (Thermo Electron Corp., Dreieich, Germany). A total of 1 3 10 5 enriched ITGAX þ or ITGAX À cells per 200 ll were centrifuged at 100 3 g for 10 min onto microscope slides. Slides were air dried for 30 min, fixed for 10 min in 100% methanol (J.T.Baker, Deventer, Netherlands), and stained with hematoxylin and eosin (Diff-Quik; Medion Diagnostics GmbH, Düdingen, Switzerland). Samples were examined by a Leica Diaplan light microscope (Leica Microsystems GmbH). Photo documentation was performed using the digital camera Canon EOS 10D (Canon, Krefeld, Germany).
Statistical Evaluation
Results of enumeration of ITGAX þ cells within different microdomains of the Day 9 pregnant uterus are expressed as the mean 6 standard deviation.
After evaluating the variance of data using the Kruskal-Wallis test, differences in numbers of ITGAX þ cells between different microdomains within the Day 9 pregnant uterus were evaluated with the unpaired Mann-Whitney U test. P 0.05 was considered to be statistically significant.
RESULTS
Characterization of ITGB7-Expressing Decidual Leukocytes
ITGB7-expressing cells were isolated from Gestational Day 9 pregnant uterus of syngeneic C57BL/6 pregnancies and separated from other immune cells via PE-conjugated rat antimouse ITGB7 mAb M293 and mouse anti-PE mAb labeled microbeads. First, cells were analyzed by forward (FSC)/ sideward (SSC) scatter (Fig. 1A) . The 7-AAD-positive dead cells, which account for about 20% of enriched cells (Fig. 1, B and C), as well as autofluorescent cells (Fig. 1D) were excluded from further analysis. As shown in Figure 1E , ITGB7 enrichment resulted in a purity of about 65% of ITGB7 (Fig. 1F) . Most of the ITGB7 þ cells stained negative for B-cell (CD19) and T-cell (CD3E) lineage markers and CD8A (Fig. 1, G-I) . A dominant decidual leukocyte population is the uNK cell. To prove whether purified ITGB7 þ cells contain uNK cells, double stainings for THY1 and DBA were performed. Isolated ITGB7 þ cells stained negative for both markers (Fig. 1J) , confirming the absence of uNK cells within the fraction of isolated ITGAB7 þ cells.
Importantly, we found a heterogeneous expression pattern for ITGB7 on decidual leukocytes (Fig. 2A) ; that is, 40% of the isolated ITGB7 þ cells were ITGB7 low (Fig. 2B) , whereas 60% of such cells were ITGB7 high (Fig. 2H) ,
low -expressing cells (Fig. 2, B (Fig. 2, E and G) .
Characterization of ITGAX-Expressing Decidual Leukocytes
The findings described above suggest the existence of different subsets of DC-like cells at the maternal-fetal interface during the critical period of initial placental formation. To further define these subsets, ITGAX þ cells were extracted from Gestational Day 9 pregnant uterus and enriched by hamster anti-ITGAX-labeled microbeads, resulting in a purity of about 90% (Fig. 3, A and C) . Multiparameter analysis of the surface phenotype of vital 7AAD À ITGAX þ DCs revealed low to negative expression of CD19, CD3E, LY6G, CD14, CD80, THY1, and DBA (Fig. 3, D-H, L) , LY75 (also known as CD205), and CD83 (not shown). Further, decidual ITGAX þ DC-like cells stained uniformly negative for CD8A (Fig. 3I) . CD8A expression on cells isolated from iliacal lymph nodes, which drain the pregnant uterus (among other organs), was used as a positive control (Fig. 3J) . By microscopic evaluation, ITGAX þ cells (Fig. 3B1) were clearly distinguishable in size and shape from ITGAX À cells (Fig. 3B2) (Fig. 4 , B, I, P). The rMFIs for ITGB7 and ITGAM are shown in Table 1 . (Fig. 4B ) and ITGAX þ ITGAM med ITGB7 low cells (Fig. 4I) are both characterized by low expression of PTPRC (also known as B220) and EMR1 (also known as F4/80; Fig. 4, C, D, J, K) . A total of 25%-30% of the ITGAX þ cells in both subsets display the granulocyte marker 7/4 (Fig. 4, E (Fig. 4, R and S) , are characterized by expression of MHCII (Fig. 4T) . A total of 35% of cells from this subset stained positive for PTPRC (Fig. 4Q) .
The ITGA4 subunit, which is expressed on 95% of the isolated ITGAX þ cells (Fig. 3K ), assembles either with the ITGB7 subunit to form the ITGA4/ITGB7 or with the ITGB1 subunit to form the ITGA4/ITGB1. In contrast, ITGB7 can pair with ITGA4 (ITGA4/ITGB7) or with the ITGAE subunit (ITGAE/ITGB7). It is believed, however, that in the presence of ITGA4 and high levels of ITGAE, the ITGB7 subunit associates preferentially with ITGAE chain [34] . Therefore, we investigated the expression of the ITGAE and ITGB1 subunits on murine DC subsets. As shown in Figure 4 N, U), or ITGB1 (H, O, V) . For each marker investigated, the appropriate isotype control was used. The numbers in the histograms and dot plots indicate the percentage of positive cells. One typical experiment of at least three is shown. In each experiment, fetomaternal units of three animals were pooled. 628 ITGAE (Fig. 4U) . The ITGB1 is expressed on most DC subsets (Fig. 2, H , O, V, and Table 1 ). Analysis of ITGAX þ cells isolated from allogeneic BALB/c3 C57BL/6 pregnancies revealed no significant differences in the expression of selected markers like ITGAM, ITGB7, MHCII, and CD8A compared with syngeneic pregnancies (not shown).
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Spatial Distribution of the Distinct ITGAX þ DC Subsets Within the Pregnant Mouse Uterus
To determine the spatial distribution of the three distinct DC subsets (Fig. 4) and to assess their interaction with other innate immune cells, such as uNK cells, we performed immunohistochemical stainings within the decidual tissue. Figure 5 shows the tissue organization of the Day 9 pregnant mouse uterus, a schematic overview of the localization of the infiltrating DC subsets (Fig. 5B) , and the in situ distribution of ITGB7 þ cells (Fig. 5A) and ITGAE þ cells (Fig. 5C ), respectively. We found that the majority of the ITGB7 þ leukocytes at this time of gestation express the dendritic surface marker ITGAX (Fig. 6,  A At the border of the VZ and the cDB, DC-like cells intermingle with uNK cells (Fig. 6K) . The phenotype of uNK cells changes as the cells mature. Both immature and mature uNK cells, however, react with DBA-lectin (Fig. 6K) , and the majority of uNK cells additionally express THY1 (also known as CD90.2), as shown by double stainings for THY1 and DBA (Fig. 6L) . Three-or two-color immunofluorescence stainings using mAb against ITGB7, ITGA4, ITGAX, ITGAM, and THY1 in different combinations and visualized by confocal microscopy revealed that ITGAX þ ITGA4/ITGB7 þ cells interact directly with uNK cells (Fig. 6, M and N) . The majority of these cells additionally express ITGAM (not shown).
Collectively, ITGAX þ ITGAM þ ITGA4/ITGB7 þ leukocytes dominate the VZ of the Day 9 pregnant uterus and intermingle with uNK cells at the border of the VZ and the cDB (Fig. 6, K-N) . Within the cDB, the ITGAX þ ITGAM low ITGB7 À cell subset represents the major population. The majority of ITGAX þ cells within the Myo are negative for ITGAM but express ITGAE/ITGB7 (Figs. 5 and 6, I and J).
DISCUSSION
Within the decidua basalis, distinct maternal leukocyte subsets are brought into close association to interact with each other, and this interaction is considered to be crucial to the success of pregnancy. Our recent studies have demonstrated highly specific homing mechanisms that facilitate selective leukocyte migration to the decidua basalis of the pregnant mouse uterus [1, 2] . During the critical period of initial placenta development, the endothelial cells of maternal vessels of the VZ and the cDB express highly specific adhesion molecules in a strongly regulated fashion. Such molecules permit specialized leukocyte subsets, such as uNK cells, cells of the monocyte/macrophage lineage, and ITGA4/ITGB7 þ leukocytes, to access the uterus, where they support trophoblast development and invasion and regulate local immunity [17, 19, 35, 36] . Different extravasating subpopulations home to distinct, well-defined microdomains [1, 2] . Strikingly, we observed an unusual coexpression of selectin platelet (SELP) in combination with mucosal addressin cell adhesion molecule 1 (MADCAM1), the ligand for ITGA4/ ITGB7, on maternal vessels of the VZ. Short-term homing studies confirmed the functional importance of vascular adhesion molecules expressed within this localization [1] . This unusual expression pattern has a critical impact on the extravasation of 
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. However, the mechanisms underlying the integrin-mediated arrest of ITGAM À ITGA4/ITGB7 high (formerly Mac-1
) leukocytes remain unclear, as blocking mAbs against MADCAM1 do not inhibit the access of such cells to the maternal-fetal interface [28, 30] .
As shown in this study, ITGB7-expressing leukocyte subsets have an increased size and express high levels of ITGAX, suggesting that these cells are DC-like cells. Dendritic cells have been previously described in decidual tissue of the mouse throughout gestation and in the human first-trimester decidua [20] [21] [22] 37] , but differential expression of ITGB7 on distinct DC subsets within the pregnant uterus, associated with highly specific homing mechanisms, has not been shown before. This prompted us to perform a more detailed analysis of the cell surface phenotype of ITGB7 The most relevant integrins for tissue-specific leukocyte recruitment and microenvironmental positioning are the b7-integrins ITGA4/ITGB7 and ITGAE/ITGB7 and the b1-integrin ITGA4/ITGB1 [31, 38, 39] . Therefore, we determined the expression patterns of the ITGB1 and ITGAE subunits on decidual DC subsets of the Day 9 pregnant uterus. Our results demonstrate that distinct subsets of DC-like cells at the maternal-fetal interface are characterized by differential expression of ITGA4/ITGB7 and ITGAE/ITGB7, whereas ITGB1 was broadly expressed in all DC subsets. Moreover, the predominant DC subsets reside in distinct microdomains within the tissue of the decidua basalis at Day 9 of pregnancy. The distinct location of DC subsets characterized by differential expression of integrins suggests distinct functions. ITGAX þ ITGAM med cells displaying ITGA4/ITGB7 þ but no ITGAE are mainly located in vessels and tissue of the VZ and represent the majority of DC-like cells in this domain. ITGAM À ITGA4/ITGB7 high ITGAE À DCs are also present in this area, although at a much lower frequency. Importantly, we found that VZ DCs intermingle with uNK cells in the decidual stroma at the border of the VZ and the cDB. Several reports indicate that DC subsets may be crucial for the development and functional properties of NK cells through pathways that require both cell-cell contact and cytokines [40] [41] [42] . In the þ ) found in tissue and maternal vessels of the VZ are recruited by vascular SELP-dependent and other mechanisms that involve adhesion receptors [28, 30] , and that such cells migrate to the DC and macrophage-rich zone of the Myo via the cDB.
Expression of ITGAE/ITGB7 largely depends on transforming growth factor beta [46, 47] , which has been detected in high levels in the murine decidual tissue [48] , suggesting that these cells express ITGAE/ITGB7 in response to their migration from the VZ to the Myo. The function of ITGAE/ ITGB7 high -expressing DCs at the maternal-fetal interface remains elusive. As in other tissues, decidual ITGAE/ITGB7 þ DCs are characterized by specific surface marker expression and their location [45, 49] . The ITGAE/ITGB7 might play a role in the localization of site-specific functions of these cells at the maternal-fetal interface. Observations from inflamed lung tissue suggest that antigen capture and its transport to draining lymph nodes is a major function of ITGAE þ DCs, whereas ITGAM high DCs interact with tissue-infiltrating leukocytes [45] . Provided that this hypothesis is correct, ITGA4/ ITGB7 high -expressing or ITGAE/ITGB7-expressing decidual ITGAM À DCs may function as mobile cells, whereas ITGAM þ ITGA4/ITGB7 þ or ITGAM þ ITGB7 À DCs may preferentially remain in the decidua basalis, regulating local immunity.
Taken together, our studies identify three distinct DC subsets at the Day 9 maternal-fetal interface, defined by their differential expression of ITGA4/ITGB7 and ITGAE/ITGB7. The majority of the infiltrating DC subsets reside within discrete, well-defined domains of the decidua basalis, suggesting DC functional heterogeneity at the maternal-fetal interface.
